PUVP DI SPENSER HAVI NG AN | MPROVED DI SCHARGE VALVE BACKGROUND COF THE

| NVENTI ON [001) This invention relates generally to a manually actuated punp
di spenser having an i nproved di scharge val ve nenber, and nore particularly
to such a valve nenber of elastoneric material having a generally conical
valve elenent and a non-reentrant element permtting the discharge valve to
be snapped in pl acUMPDEPENSER WAVIROAN FARVEDBIsCRARYE V ﬂﬁéuator punp

di spensers especially those designed for the dispensing d? and | otions,
body lotions, liquid soaps, and other nore highly viscous products,
typically have both inlet and outlet ball check valves for respectively
controlling the flow of |i BAGKSERAUND Oft SHENNVINPI@Namber on each piston
suction stroke and for controlling the out flow of the liquid product from
the punp chanber during each piston conpression stroke. The di scharge
passage i medoat el WHiowehtieamiated dendtabetes gearaliyactuseenses i nto a

di scharge extending through an el ongated di scharge Spout. U S. 4,286,736 is

exenpl ary : i r ifficult. i bt he

i schar g aplet hRE 2RISR s ERFrE e UMl Bt bl atuply
product being di &pensed oftentimes inpedes the full and pr orger recl osi ng of
the bal | EWEER V@ale/BempRe te'psiameaicyeatesat hang AdeNarabbroyGek e st r oke
foll owi ng ensui ng piston pressure strokes. This is especially a drawback
when di spensgrignuoa eohirgehirani slement beruittihgtheddistisargeudivea® e coapeacci al

cl eani ng gel

in place on assembly.

[002] The known manually actuator pump dispensers especially those
designed for the dispensing of hand lotions, body [otions, liquid soaps, and other
more highly viscous products, typically have both inlet and outlet ball check valves
for respectively controlling the flow of liquid product into the pump chamber on each
piston suction stroke and for controlling the out flow of the liquid product from the
pump chamber during each piston compression stroke. The discharge passage
immediately downstream of the discharge valve traverses into a discharge extending
through an elongated discharge spout. U.S. 4,286,736 is exemplary of such a

known pump dispenser.

[003] The difficulty with the discharge valve in the form of a ball check valve
is that the creamy product being dispensed oftentimes impedes the full and proper
reclosing of the ball check valve against its valve seat on each piston suction stroke
following ensuing piston pressure strokes. This is especially a drawback when
dispensing more highly viscous liquid products, such as a commercial cleaning gel
containing pumice as a scrubbing agent. The passage downstream of the

discharge valve retains product being dispensed during the closing of the discharge



cont ai ni ng pum ce as a scrubbing agent. The passage downstream of the

di scharge val ve retains product being di spensed during the closing of the
di scharge | such that while the ball check valve is out of sealing
engagenent with its valve seat during the discharge open condition, the
viscous liquid product in the vicinity of the valve may interfere with the
recl osing of the valve against its seat in a sufficiently quick manner and
in atightly sealed nmanner for closing the discharge during the piston
suct i on S4Gtolat whilpdhe ball ¢hesk aalveris ot phsediBgseraAae et Wit it ¥eWessat at i on
expected for the punp. [004] There is thus the need to inprove upon the

di schar geéunirad thiengjs€argenepanatomiitign, dhe pscses iqoid troduef iartee desmity didtiet ype,
such that the discharge valve quickly and accurately and sealingly responds

to each pj ek A i ; ' ' i EBstini faleuey seat
wi t hout ?é?%@ﬁ %ﬁﬁﬁ%@vﬁlime@bsﬁgggf ﬂggg/ag\g%g%%lgsg»f@@gggym%gu dﬁicorr){al i cated

sub-assenbly w th ot her rt.s of the pu whi | e t the,sane tine,be
econom catiof Gannss anddh .t on . Ssa SR ARV flileSina TR ARG BRI AR TR on
[005] It is therefore an object of the present invention to provide an

i mpr ovedPis@insetdiogestiniiey el e gpeld intarfese mathube ssuepihdnshesssataPResRtion | |

qui ckly respond for sealing the discharge flow path during each piston
sucti on etgedked farrtespeetp.ve of the viscosity of the product being

di spensed, while at the sane time is economcal to mass produce and yet
highly reliable and efficient in operation and easy to

[004] There is thus the need to improve upon the discharge valving for
manual pump dispensers of the aforedescribed type, such that the discharge valve
quickly and accurately and sealingly responds to each piston suction stroke by
sealing tightly against its valve seat without delay. Such a valve must also be
capable of easy and uncomplicated sub-assembly with other parts of the pump while

at the same time be economical to mass produce yet highly reliable.

SUMMARY OF THE INVENTION

[005]) Mtis therefore an object of the present invention to provide an improved
discharge valve member for a manual pump dispenser which will quickly respond for
sealing the discharge flow path during each piston suction stroke irrespective of the
viscosity of the product being dispensed, while at the same time is economical to
mass produce and yet highly reliable and efficient in operation and easy to
assemble. The improved discharge valve member according to the invention is an
elastomeric valve having a conically shaped valve element and a non-reentrant
portion permitting the valve to be snap-fitted into place within the pump body. The

conical valve slopes outwardly in a downstream direction and its outer conical



assenbl e. The inproved di scharge val ve nenber according to the invention is
an elastoneric valve having a conically shaped val ve el enent and a
non-reentrant portion permtting the valve to be snap-fitted into place

wi thin the punp body. The conical valve slopes outwardly in a downstream
direction and its outer conical 2 surface engages a conical valve seat
defined within the punp body presenting a tight seal in the discharge

cl osed position. [006] The non-reentrant portiop of the valve snap fits

W Chin aaCHBERBAghars & calichlSabE S Al e R e g Bt SresRRATaAl | *bei ng
spaced axially fromthe valve seat a predeterm ned distance so as to effect
t he ti ghtiggksgal on thendiscbargsatlosead pesitishement against its seat. [007] O her
obj ects, advantages, and novel features of the invention will becone nore
apparent fromthe follow ng detail ed description of the invention when

taken in conj | OThevhbh-réeraRqUmen sl the e AFS fitPBRitFn AESeEhIRG 0B OF
THE DRAW NGS ['[(nggg] Fig. 1 is a vertical sectional %i ew of a nar%*gl y

act ual ed, pHEP BN DR AEALING, L0en LRERYES arharsy ¥ohveTRlher

accordi ng € Tnvention; avre showi ng
t he di scharge val ve nenber K according to the invention at an enl arged scal e;
[0010] Fﬁa.at%pf%deéege@ﬁd&iéﬁanwemasaig@e aqhbag aa*ata%ﬁalp?m%ﬁ@nlﬁﬂ'eva?v%e 3-3 of
Fig. 2; and

element against its seat.

[007] Other objects, advantages, and novel features of the invention will
become more apparent from the following detailed description of the invention when

taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

{008] Fig. 1 is a vertical sectional view of a manually actuated pump sprayer

incorporating the improved discharge valve member according to the invention;

[009] Fig. 2 a view similar to Fig. 1 showing the discharge valve member

according to the invention at an enlarged scale;

[0010] Fig. 3 is a sectional view taken substantially along the line 3-3 of Fig.

2; and

[0011] Fig. 4 is a sectional view taken substantially along the line 4-4 of Fig.



[0011] Fig. 4 is a sectional view taken substantially along the |ine 4-4 of
Fig. 1. 3 DETAILED DESCRI PTION OF THE | NVENTI ON [ 0012] Turning now to the
drawi ngs wherein like reference characters refer to |ike and correspondi ng
parts throughout the several views, a nmanually operated punp dispenser of a
type which incorporates the di scharge val ve nenber according to the
invention is generally designated 10 in Fig. 1 and conprises a punp body
whi ch includes a punp cylinder 11 adapted to be affixed to a container C of
product to be di spenS&l AN ERBESCRIPTIONOG EHEANVENTWERNN may be
internally threaded as shown or which nmay be adapted for snap fit
engagenent with the container neck in any normal manner. The cyli nder
suspends a di{po1 2beTddirRf ndw3o tievaraveiRgs Wiieedin [iRstrefgtent@chaidttersirgler to i n
the container, a throat portion 14 near the |lower end of the container

supportig I : i i ser seal
To ui ¢ hi 1 A0 EirEsedtling BARE At Rio G e b R s B Ml R s 5
of depending,.legs 18, (which . be four in nynber as shown in Fig. 4), the
egs. L CPATRLSRRSSH of s N INcarsasiosdhe Hithekas vah SdPER s ECRYEsbt woen
the four legs functions as a ball cage for the inlet ball check valve. ’

[ 0013] Alccthephentdh is geaefaledesignatad UperFigntiaotl coptprisdsra pampdrodyot h
retaining the closure cap in place on the cylinder and for defining an

annul ar WH%ﬂiiﬁguags‘Q@émnP|c2ﬁr|‘Fdérh’f13§9§pt@B t8BeCHtigsd ¥ohlcoptaicyl CrAeroftof the
chaplet for mating wth | ocCk

to be dispensed by means of a closure cap 12 which may be internally threaded as
shown or which may be adapted for snap fit engagement with the container neck in
any normal manner. The cylinder suspends a dip tube 13 at its lower end which
extends into the liquid in the container, a throat portion 14 near the lower end of the
container supporting an inlet ball check valve 15 in a known manner. A dispenser
seal 16 within the pump cylinder has an upstanding cylinder 17 with a plurality of
depending legs 18 (which may be four in number as shown in Fig. 4), the legs
terminating in transverse flanges 19. The central area defined between the four legs

functions as a ball cage for the inlet ball check valve.

[0013] A chaplet 21 is affixed to an upper end of cylinder 11 for both retaining
the closure cap in place on the cylinder and for defining an annular opening 22 with
lock threads on an outer wall of cylinder 23 of the chaplet for mating with lock
threads on a depending sleeve 24 on plunger head 25. The plunger head is affixed
to an upper end of a hollow piston stem 26 of a piston having at its lower end an
annular piston seal 27 in sliding sealing engagement with the inner wall of cylinder
11. The plunger head has an inner depending sleeve 28 which frictionally engages

the upper end of the piston stem to effect a tight seal, and an elongated transverse

4



t hreads on a dependi ng sl eeve 24 on plunger head 25. The plunger head is
affixed to an upper end of a hollow piston stem 26 of a piston having at
its lower end an annular piston seal 27 in sliding sealing engagenent with
the inner wall of cylinder 11. The plunger head has an inner dependi ng

sl eeve 28 which frictionally engages the upper end of the piston stemto
effect a tight seal, and an el ongated transverse 4 spout 29 defining a

di scharge passage 31 which directly communicates with the upper end of the
pi st on sspemt 2aEfinngla dishange passages pt whdchsdiredtiyhcomohmigatap witpithader bear s
at one end against flanges 19 of seal 16 and at its other end at the

under si deopefr ehldeofRhs oRGt&p. t 0 bias the punp piston into its upper
position outwardly of the punp cylinder as generally known in this art. The

piston is shown in Fig. I inits dowward |ocked position with the |ocking

ribs on slee 3, %ﬂqgcf b Uit (rjtgﬁ.r] SOMEL < Ikl such
that the Io (fﬁﬁe dAﬁé eFegFQ{' ﬁrﬂhlé na Pf?/gﬁ%ages C%Q% gémjl? of
seal 16 to.se t he penser. agai nst | eakage throu | et. valve in the
ovent RSP 36R88 1S & SHADJBITE PaIOBRT Fr %t%ung?r%%@eﬁﬁ@ﬁ.w Bnd
storage. Qtherwi se, in an unlocked position of the piston (not shown), the
pi st on dgrt eiadsheptuwar disyorointd its uppenposition ndtwardhdof therpohproyiaderdan t hi n
its cylinder upon application of manual pressure to the plunger head in the

nor mal  rEdHees||\BkedWA hﬁihlé Bﬁ Prisd BRtSHERIShewhiflg. 1 1§ it HoWreeld dodil abl e

vol une punp chanber 33. 15] e discharge valve according to the

I nventi %sﬁ%pwftﬁ?}?e %c‘ﬂm rat'.:)gon sleeves 23, 24 interengaged in a plunger lock down
position such that the lower end of the piston stem frictionally engages cylinder 17 of
seal 16 to seal the dispenser against leakage through the inlet valve in the event the
dispenser is dropped, laid on its side, or during shipping and storage. Otherwise, in
an unlocked position of the piston (not shown), the piston extends outwardly of its
pump cylinder and is reciprocated within its cylinder upon application of manual

pressure to the plunger head in the normal manner such that the piston defines with

its cylinder a variable volume pump chamber 33.

[0015] The discharge valve according to the invention comprises a unitary
discharge valve member 34 of resilient material such as a silicone or thermoplastic
elastomer of various durometers. The valve member comprises a conically-shaped
valve element 35 at one end, the valve element sloping outwardly away from the
pump chamber and toward discharge passage 31 as clearly shown in Figs. 1 and 2
of the drawings. The valve member further has a non-reentrant element 36 at its
opposite end. Element 36 preferably terminates in a conical shape to facilitate
insertion through an opening 37 formed coaxially in a transverse valve support web

38 which is integral with piston stem 26. One or more discharge ports 39 are

5



di scharge val ve nmenber 34 of resilient material such as a silicone or
thernopl astic elastonmer of various duroneters. The val ve nenber conprises a
coni cal l y-shaped valve elenent 35 at one end, the valve el enent sl oping
outwardly away fromthe punp chanber and toward di scharge passage 31 as
clearly showmn in Figs. 1 and 2 of the drawi ngs. The val ve nenber further
has a non-reentrant element 36 at its opposite end. Element 36 preferably

term nates i conl I aC|I ate ser ion . thro an_openi ng 37
f or med cBWfd;ﬂan? bg% ﬁ%gﬁjp@é’gvaw}'g i'ﬂH\go?rtog O%db{HPSWB %egr al

wi th piston stem 26. One or nore dischar orts 39 are 5 provided in web 38
(Fig. 3)Dﬁﬁ%[ﬁ;ﬁtr@ﬁ%ﬁsW"ﬁbﬁdﬂfﬁfﬁd‘dlﬁbﬂe$¢r&ﬁ§ﬂ&ﬁfﬁi & he piston pressure
strokes as will be nore fully described hereinafter. [0016] Non-reentrant
element 36 is in the formof a stemhaving a constricted section defining

spaced shoul d60$6§ INandedtrariselereat 3§ is rotwe formkifa st2m haeng spawistrictédt ween
the shoul ders slightly exceeds the thickness of web 38 for reasons to be

descri begeé(] é‘fﬁ‘ﬁﬁ@%ea{:@@é%ulgﬂ% /Y %Mé"@%aﬂ do*h%mf"‘iranﬁgv?'t g seat wth

whi ch t he |sc ar ge ve menber se gly engag s to cont l'iquid

vai v <osRe4/88 Piieth By Sﬁi@e&i’éi@ﬁﬂv%ﬁ%@?ﬁﬁ%&eﬁ@w%a%f‘h i

annul ar tapered surface 43 which is designed to nmatch the sl ope of the
coni cal ioap&destrdmachheadnafi@ie axi al spacing between web 38 and val ve seat
43 is such that upon installation of the discharge

[0017] The pump body has a discharge valve seat with which the discharge
valve member sealingly engages to control liquid discharge from the dispenser
during pump operation. More particularly, the valve seat is formed near the distal
end of piston stem 26 and comprises an annular tapered surface 43 which is
designed to match the slope of the conical valve element 35. The axial spacing
between web 38 and valve seat 43 is such that upon installation of the discharge
valve outer conical surface 44 of valve element 43 bears tightly and sealingly against
complementary valve seat surface 43 as shoulder 41 snaps behind the inner face of
web 38. Assembly of the discharge valve may be made conveniently and without
obstruction as a sub-assembled part together with the pump piston prior to assembly
of the plunger head to the pump body. In order to minimize impact and possible
damage of the valve member with other sub-assembled parts at the assembly piant,
the valve seat 43 is recessed and spaced inwardly from free end 45 of piston stem

26, as clearly shown in Fig. 2.

[0018] In operation, the plunger head is simply unthreaded from its lock-down

position relative to chaplet 21 whereupon the piston return spring biases the piston



val ve outer conical surface 44 of valve elenent 43 bears tightly and

seal ingly against conplenentary valve seat surface 43 as shoul der 41 snaps
behind the inner face of web 38. Assenbly of the discharge val ve nay be
made conveniently and without obstruction as a sub-assenbled part together
Wi th the punp piston prior to assenbly of the plunger head to the punp
body. In order to mnimze inpact and possible damage of the val ve nenber
wi th ot her K sub-assenbl ed parts at the ?ssenbly plant, the valve seat 43 is
r ecessedhePHIsAtR PluRRSF APFdoubiaidieer biePurb stlindan oitar BmPuwBp s clearly
shown in Fig. 2. [0018] In operation, the plunger head is sinply unthreaded
f rom i t spriroed-prodnct ipakadwnantorirap ichember S3dpratghethenwradve impetnduimg @adt on
return spring biases the piston 6 and connected plunger head outwardly of

the punpisthirBaeh strﬁkberAhbeth@LlRﬁ&d Srodiict [edlsciArgdl Guring sHcow Mk 8rddunp
chanber 33 through the valve inlet during each piston return stroke. And,

he pi SRS §ur3$§¢9‘k5| osfftﬁ%%@?@%g@? L L RO

the top of the p sg head as in any normal manner. During each, piston
pressur éﬂ!mleﬂégam dir tor elihetmengriheashastieany BOFBRlICBANDAF o kyHING &a%Nar ge
ports 39 and agai nst surface 44 of the discharge valve causing at |east a

porti on m$tontdressonistalkey producefreretiie pomdeharnberas tdreee biyroogbakstaegs eal
bet ween surface 44 and valve seat 43 so as to open the discharge val ve

g! 'Sg‘r’]"';apgﬁrlssg%%t@ﬁd %@%ﬂﬁ?ggﬁgéggﬂift@g%‘x’él‘ﬁap@é%‘lg@ calsdatehst ApBHBA dihe
the conical valve element to deform to thereby break the seal between surface 44
and valve seat 43 so as to open the discharge valve allowing flow of product into
discharge passage 31 and out through the discharge spout. The discharge valve
remains open for so long as pressure upstream of the valve exceeds pressure
downstream thereof. Thus, as soon as pressure on the opposite sides of the valve is
equalized or the upstream pressure is reduced relative to the downstream pressure,
the conical valve element of the discharge valve immediately responds to fully reseat
on its valve seat into tight sealing engagement therewith to reclose the discharge
passage. This pressure differential changes as manual external force applied
against the plunger head is relaxed permitting the plunger and its connected pump
piston to return under the force of the return spring to its upward position outwardly

of the cylinder.

(0019] It can be seen that the discharge valve according to the invention is of
simple and economical construction, yet is highty effective in controlling the
discharge of especially viscous liquid products from the dispenser in a highly efficient

and practical manner. The improved discharge valve is adaptable for use with



remai ns open for so long as pressure upstream of the val ve exceeds pressure
downstream t hereof. Thus, as soon as pressure on the opposite sides of the
valve is equalized or the upstreampressure is reduced relative to the
downstream pressure, the conical valve el enent of the discharge valve

i mredi ately responds to fully reseat on its valve seat into tight sealing
engagenent therewith to recl ose the discharge passage. This pressure
differential changes as nanual external force applied against the plunger
head is @dstingedispenaenstantyraguireplamyemeditied esetsiondottee uppapenpiosthen t o
return under the force of the return spring to its upward position outwardly

of the cylmpdéston[tORtBOMIntod:#te the vaken THwbaltdeedi Bodrvgeanalieecrarbagi ng to
the invention is of sinple and econom cal construction, yet is highly

effectivg ét’éd rtﬁé'dléffgl SR of mes;ﬁgt%ﬁgﬁeﬂ{\?/ﬁl%ﬂqg'aaéd g\’ﬁ i aéﬂ%@atlk)b%&' fe

products rom-t I spenser I'n a I'Cl ent manner .
|rrproved i schar vaI ve 1 s adap table for use wWith 7 existin &)ﬁﬁ ensers and
requi r eV yeal %ﬁap\“gréélh%}’?lé‘?éﬁ%ﬁoi”ﬁ hemlocalasein taRPUsRP gﬁ@y% P%n%t on to
acconmodat e the val ve, The valve seat is shown and described as | ocated
near t heujhitesteah oeddwolstream frost that shenn whiholt dspartogrveniteatinventian sn f or
the valve seat, although the valve seat could be |ocated in the punp body

at | ocatippgss tH@Sﬂaﬂ\%?‘%;ﬂforgQ/‘é’B%g féaéﬁafcéemotnhﬂﬁatmmsé@ttte%éwd@wg,ﬁtng from
the invention, so |ong as the valve support web 38 is spaced fromt hat

val v, Sahid SR A Biloe ATHIE R B TR 14 84 SEHEESR, R
element bears against the complementary shaped valve seat. It is important that the
outer surface of the valve element bear against a discrete valve seat such as a seat
having a complementary taper to that of the conicity of the valve element. In such
manner, the snap fit engagement between the valve non-reentrant portion and
support web 38 with the appropriate distance of the support web from the valve seat
assures tight sealing engagement between conical surface 44 and the conical valve
seat 43 in the discharge valve closed position. Valve element 35 is moderately
flexible but sufficiently rigid to withstand the discharge valve being snap-fitted in
place without distortion. One of the advantages of the invention is that the discharge
valve is tightly sealed against its seat when installed irrespective of small tolerance
changes due to molding imperfections and the like. Although the angularity of the
conical valve element 35 is approximately at 45° relatively to the central axis thereof,
the angularity can be between 5° and 60° without departing from the invention so
long as the taper of the valve seat 43 is complementary and the valve is seated only
at the outer conical surface of valve element 35 against the valve seat. And, the gap

presented by the difference in spacing between shoulders 41, 42 and the thickness

of web 38 assures intimate sealing contact between surface 44 and vaive seat 43
8



el ement bears against the conplenentary shaped valve seat. It is inportant
that the outer surface of the valve el enent bear against a discrete valve
seat such as a seat having a conplenentary taper to that of the conicity of
the valve elenment. In such nanner, the snap fit engagenent between the

val ve non-reentrant portion and support web 38 with the appropriate

di stance of the support web fromthe valve seat assures tight sealing
engagenent het Ween coni cal surface 44 and the conl cal valv seat 43 in the
di schar @‘@O\Vdﬂ%t@ l2ligrs apd UL A toipspRee ehagas dung @W@P%{%‘Ww flexible
but sufficiently rigid to withstand the di scharge val ve being snap-fitted in
pl ace wiprdearss. &isy, on usenthe@ep pérnvitethadiiscitzage yvabfe tohshiftpstreaorwhan theat t he
di scharge valve is tightly seal ed against its seat when installed

i rrespeghréyRureidiffidrehtiat s ieade@nstedN $ofe ng?ebl%rmrﬁ% ﬂlgeM@E%fn%%ﬁbé@Dfe and
the Iike. Although the angul arity of the conical valve elenent 35 is

can be BophetMs du Bt AR 6 SRRt Tvent i on o Tong as

the taper of the vaI ve seat 43 is conplenentary and the valve is seated only
at the out er conl cal surface of valve elenent 35 against the valve seat. -
And, the gaplO0gfeséthviarshy nedy gigdifisadines and V%Iaéﬂpﬁgoﬁé'ﬁ%@f@eghwﬁawé 41,
42 and the thickness of web 38 assures intimte sealing contact between

sur f ace add naadt passislesedibe 48hiBofutherabonsteddrangonitasthexkfawado &dvy t ol er ance
changes during the manufacturing process. Also, in use, the gap permts the

di schar ggquadt¥6d teatSiatHih th@%(?lﬁé‘q W%%béé?%ed%lﬁﬁ%lﬂ% AVEARSBRidyale ON the

downstream side is greater ew ' se enhances
practiced otherwise than as specifically described.



tight sealing engagenent of the valve in the closed position. [0020]
Qobvi ously, many nodifications and variations of the present invention are
made possible in the |Iight of the above teachings. It is therefore to be
understood that within the scope of the appended clains the invention may be
practiced otherw se than as specifically described. 9 Wat is clainmed is: 1.
A manual punp di spenser, conprising, a punp body having a punp piston
reci procabl e between pressure and return strokes in a punp cylinder against
the bias of a piston return spring to define with said cylinder a variable
vol unme punp chanber, said punp body having an inlet valve for the inletting
of a liquid product to said chanber upon the piston return strokes, a
di scharge valve snap-fitted to the punp body for the outletting of the
l'i qui d produghaf K¥Rintdeischanmber upon the piston pressure strokes through a
di scharge passage of a plunger head nmounted to the piston, the discharge
val ve being fornmed of an elastoner material and conprising a

[ nt at one .end s t owar.d the

O S S e oo ST Pl o AR et Eoh ™t
TR ez BS Rl LN ESTRNRER RS OFAL PR MR AL E! By P
edge’ t her eofthaidamofea petou returbsprii et defald wilkefaid adinder ananiadte vallire seat
with which apnun?gtcﬁam%%rr“ sca% p?;lrjnrf:}c gggy hav:ngg1 an inlet valve for the inletting of a

liquid product to said chamber upon the piston return strokes, a discharge

valve snap-fitted to the pump body for the outletting of the liquid product from

the chamber upon the piston pressure strokes through a discharge passage of

a plunger head mounted to the piston, the discharge valve being formed of an

elastomer material and comprising a conically-shaped valve element at one

end sloping outwardly toward the discharge passage, the discharge valve

having a non-reentrant eilement at an opposite end thereof, a transverse

perforate support web within the pump body, the piston including a hollow

cylindrical stem having at a terminal edge thereof an inner annular beveled

wall defining an annular valve seat with which an outer conical surface of the

valve element engages in a discharge valve closing position, the support web

having an opening through which the non-reentrant element extends for snap-

fit engagement as the outer conical surface engages the valve seat, and a

portion of the outer conical surface disengaging the valve seat to open flow of

the liquid product from the chamber through a discharge port in the support

and through the discharge passage in a discharge valve open position.

2. The pump dispenser according to claim 1, wherein the valve seat and the
support web are axially spaced apart a predetermined distance to assure a
tight seal between the outer conical surface of the valve element and the valve

seat in the discharge valve closed position.

3. The pump dispenser according to claim 1, wherein the non-reentrant

element of the discharge valve includes a stem having a constricted portion

{0



val ve el enment engages in a discharge val ve closing position, the support web
havi ng an openi ng through which the non-reentrant el enent extends for snap-
fit engagenent as the outer conical surface engages the valve seat, and a
portion of the outer conical surface disengaging the valve seat to open flow
of the liquid product fromthe chanber through a discharge port in the
support and through the di scharge passage in a discharge val ve open
position. 2. The punp di spenser according to claiml, wherein the val ve seat
and the support web are axially spaced apart a predeterm ned di stance to
assure a tight seal between the outer conical surface of the valve el enent
and the valve seat in the discharge valve closed position. 3. The punp

di spenser acciafdingat least anenshoulgee ireergagemerdnvitieantinaen face|of tfemwest t he

di scharge val ve includes a stem having a constricted portion 10

4. The pump dispenser according to claim 1, wherein the hollow cylindrical
stem has a piston seal at an end thereof facing the inlet valve, piston seal
being in engagement with an inner wall of the cylinder to therewith define the

pump chamber.

5. The pump dispenser according to claim 1, wherein the opening in the

support web is concentric to the stem.



